A call for new attitudes on infection, vaccination, and childhood stroke Population-based estimates of the incidence of childhood stroke range from 2.6 to 13 cases per 100,000 children per year. Unlike in adults, conventional stroke risk factors such as arterial hypertension, diabetes, and cigarette smoking make little contribution to the etiology of stroke in children. Developmental, genetic, and environmental factors are major contributors to ischemic stroke in children.
Emerging evidence suggests that infections complicating acute ischemic stroke are a leading cause of death among stroke patients. Infections are also a frequent complication of stroke during rehabilitation, and poststroke infections are independent predictors of poor functional outcome. 1 Although causality cannot be inferred, a wealth of data shows that infections, mainly acute and of bacterial origin, may also temporarily act as a risk factor for ischemic strokes, particularly in the few days prior to the event. This observed risk steadily declines with increasing time intervals between infection and stroke.
Acute upper respiratory tract infections, flu or flu-like illness, bacterial or viral infections, and to a lesser extent urinary tract infections and gastrointestinal infections have been implicated. Specific organisms include Chlamydia pneumoniae, viruses (herpes simplex virus type 1, herpes simplex virus type 2, cytomegalovirus, Epstein-Barr virus, varicella-zoster virus, parvovirus, HIV, hepatitis C virus, Helicobacter pylori, and organisms associated with periodontal [gingivitis or periodontitis] infections), and chronic bronchitis. [2] [3] [4] [5] [6] Diverse interrelated mechanisms have been proposed to account for inflammatory mechanisms and infections associated with ischemic stroke. [7] [8] [9] It is plausible that common viral and bacterial infections increase susceptibility to ischemic stroke by promoting atherosclerosis, an inflammatory prothrombotic state, or by causing vascular injury. Some instances of cerebral arteriopathy of childhood, an increasingly recognized cause of pediatric arterial ischemic stroke (AIS), have been associated with recent upper respiratory infections. 10 Furthermore, observational studies have shown that vaccination against influenza has been associated with a reduced risk of stroke, myocardial infarction, and all-cause mortality.
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12 Recruitment occurred at 37 sites in 9 countries (United States, Canada, Australia, Philippines, Chile, United Kingdom, France, Serbia, and China). Demographics were similar between cases and controls, except for country of enrollment. The VIPS investigators tested the hypothesis that patients with AIS were more likely to have had a recent infection than matched controls and that vaccinations against infection are protective. Associations were determined across stroke subtype: arteriopathic, cardioembolic, and idiopathic. Recent infection and prior immunization were ascertained by parental/guardian interview.
Infection was reported within 1 week of AIS in 18% of patients, whereas only 3% of controls reported an infection within 1 week of their interview date. Upper respiratory infections were most common. The association held when patients with severe infections (sepsis/bacteremia, meningitis, or encephalitis; n 5 34) were excluded from analysis. The prevalence of preceding infection did not differ across stroke subtypes. Children with AIS were less likely to have received all or most of the regionally recommended vaccinations. In an age-adjusted multivariable logistic regression model, several variables were independently associated with AIS: infection in the prior week, undervaccination, black race, and rural residence. The vasoactive medications present in common cold medicines were rarely used in patients and had little influence on the studied population.
The VIPS investigators concluded that infection may act as a trigger for childhood AIS, while routine vaccinations appeared protective. Minor infections are common in children. While further study is needed to clarify how infection increases stroke risk, one can speculate that the physiologic changes related to infection (systemic inflammation, dehydration, and activation of the coagulation system) could tip the balance in a child who is already at risk for stroke. Several other mechanisms conflating infection and stroke risk are also possible. It is reassuring that vaccinations did not increase stroke risk, but it is not clear how routine vaccinations would be protective. It is possible that other factors related to stroke predisposition played a role. The major limitation of this study was the potential for selection bias. Conceivably, this information will be seminal in drafting further stroke prevention strategies for childhood AIS.
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